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DETAILED ACTION 



1. 



This Office Action is responsive to the Amendment filed on 8/17/2009. 



2. 



Claims 21-51 are pending for examination. 



Claim Objections 



3. 



Claim 23 is objected to under 37 CFR 1.75(c), as being of improper dependent form 



for failing to further limit the subject matter of a previous claim. Applicant is required to cancel 
the claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 



Claim Rejections - 35 USC § 103 



or nonobviousness. 
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4. Claims 21, 23, 25-27, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson in view of Acar et al. US Pub. No. 20050044515 ("Acar"). 

5. As per claim 21, Jacobson teaches an apparatus comprising: 

a first logic circuitry [106 fig. 7] to generate a first signal corresponding to one or more 
sensed temperature values [paragraph 0099 - the apparatus use a plurality of sensor, first, 
second, and third sensors 106, 106', and 106"; the sensor 106 can be a voltage sensor, a 
current sensor, a temperature sensor]; and 

a second logic circuitry [106' see fig. 7] to generate a second signal corresponding to one 
or more voltage values; and 

a third logic [104] to generate a third signal [paragraph 0092 -The controller receives 
data from the sensor and dynamically modify operation of the controllable semiconductor 102 
via the control signal] corresponding to a leakage power value based on the first signal and the 
second signal [paragraph 0148-0149]. 

Although Jacobson teaches the operating parameters of the controllable semiconductor 
that can be measured included drain voltage, gate voltage. ...temperature. Jacobson does not 
expressly teach the one or more voltage values are to comprises a current value of a threshold 
voltage and a current value of a supply voltage. 

Acar teaches another invention relates to methods for determining full chip leakage to 
optimized the design of an IC. Specifically, Acar teaches leakage power is strongly affected by 
environmental variables (power supply voltage, temperature) and process variations (effective 
channel length, threshold voltage, etc.) [paragraph 0032]. 
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At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson with the sensing of one or more current 
value of a threshold voltage and current value of a supply voltage in order to obtain an accurate 
leakage value since, as taught by Acar, the leakage power is strongly affected by the threshold 
voltage and supply voltage. 

6. As per claim 23, see discussion in claim 1 . 

7. As per claim 25, Jacobson teaches the leakage power value corresponds to leakage power 
consumed by a device to which the sensed temperature values and the one or more voltage 
values correspond [paragraph 0148]. 

8. As per claim 26-27, Jacobson teach a storage unit [fig 8 - nonvolatile memory, A/D and 
D/A converters] to store a plurality of temperature value or voltage values, wherein the first and 
second logic generates the first signal and second signal based on one or the plurality of stored 
temperature, voltage values [inherent]. 

9. As per claim 29, Jacobson teaches one or more temperature sensors to sense the 
temperature value [106 fig. 8]. 

10. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacobson/ Acar as 
applied to claim 21 above, and further in view of Lovett US Pub. No. 20050125597. 

11. As per claim 22, Although Jacobson teaches, during the operation of the device, the 
controller receives data from the multiple sensors, so that the controller can dynamically modify 
operation of the device via the control signal to prevent over-current, over voltage, excessive 
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power. However, Jacobson does expressly teach a fourth logic to adjust power consumption of 
one or more components of a computer system based on the third signal. 

Lovett teaches another invention relates to a IC device, and, more specifically, to 
providing a oscillator scheme that is capable of compensating for external factors, such as 
voltage, temperature, and process. Specifically, Lovett teaches adjusting the device power 
consumption based upon an estimation of power leakage at a given range of temperature, 
operation voltage [paragraph 0031-0032] wherein the device comprising a fourth logic [310 fig. 
3] to adjust power consumption of one or more component [240 fig. 2] of a computer system 
bases on the third signal [325 fig. 3]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson/Acar with a fourth logic to adjust power 
consumption in order to reduce standby current and save power as taught by Lovett [paragraph 
0008, 0032]. 

12. Claims 28, 30-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacobson/Acar as applied to claim 21 above, and further in view of Huard et al. US Pub. No. 
20030206050 ("Huard'). 

13. As per claim 28, Jacobson teaches the calculation of power leakage using the expression 
discloses in paragraph 0148 and 0149. Jacobson does not teach a storage unit to store a plurality 
of leakage power values, wherein the plurality of leakage power values are indexed by 
temperature and the voltage. 
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Huard teaches another invention relates to controlling the operating conditions of a clock 
generator as a function of the operating temperature and instantaneous voltage of the circuit. 
Specifically, Huard teaches a storage unit [paragraph 0028 - tables stored in read only memory] 
to store plurality of frequency values [F], wherein the plurality of frequency values are indexed 
by the temperature [T] and the voltage [Vnow] [paragraph 0024, 0028]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson/Acar with the storage unit of Huard to 
store a plurality of leakage power values, wherein the plurality of leakage power values are 
indexed by the temperature and the voltage since this technique is well know in the art of pre-test 
system parameter. The motivation for doing so would have been to reduce processing power 
which would reduce power consumption and processor's utilization. 

14. As per claim 30, Huard teaches the frequency responder 66 is coupled to receive the 
outputs Vnow and T of the voltage sensor and the temperature sensor and, in response to them, 
provides a control signal F to the clock generator to control the clock. Therefore, Huard teaches 
a multiplier equivalent circuit to multiply to first [T] and second signals [Vnow] to provide the 
third signal. 

15. As per claim 3 1 , Huard teaches a processor cores [paragraph 0022 - where the load 
circuit 16 can be a microprocessor], the first logic [62], the second logic [64], or the third logic 
[66]. Huard does not teaches the processor core comprising the first logic [62], the second logic 
[64], or the third logic [66]. However, such feature is well know in the art of circuit design. One 
of routineer in the art would wanted to include first logic [62], the second logic [64], or the third 
logic for portability. 
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16. As per claim 32, Huard teaches a processor cores [paragraph 0022 - where the load 
circuit 16 can be a microprocessor], wherein at least one of the one or more processor cores, the 
first logic [62], the second logic [64], and the third logic [66] are on the same die [60] 

17. Claims 33-39, 41-43, 45-51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson in view of Huard and Acar. 

18. As per claim 39, Jacobson teaches a method comprising: 

determining a temperature scaling value [fig. 8 - the controller comprising a nonvolatile 
memory, A/D and D/A converters] corresponding to one or more temperature values sensed from 
a device [106 fig. 7]; 

determining a voltage scaling valued based on one or more voltage values corresponding 
to the device [106' fig. 7] ; and 

calculating a reference leakage power value of the device based on the temperature value 
and the voltage value [paragraph 0148-0149] to generate a signal corresponding to a leakage 
power of the device [paragraph 0092 -The controller receives data from the sensor and 
dynamically modify operation of the controllable semiconductor 102 via the control signal]. 

Jacobson does not teach scaling a reference leakage power value and one or more voltage 
values are to comprises a current value of a threshold voltage and a current value of a supply 
voltage. 

Acar teaches an invention relates to methods for determining full chip leakage to 
optimized the design of an IC. Specifically, Acar teaches leakage power is strongly affected by 
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environmental variables (power supply voltage, temperature) and process variations (effective 
channel length, threshold voltage, etc.) [paragraph 0032]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson with the sensing of one or more current 
value of a threshold voltage and current value of a supply voltage in order to compute an 
accurate leakage value since, as taught by Acar, the leakage power is strongly affected by the 
threshold voltage and supply voltage. 

With regard to the limitation scaling a reference leakage value based on the temperature 
and voltage scaling value, Jacobson teaches the controller solves the non-linear equations as 
show in paragraph 0148 to obtain the leakage value based on the temperature and voltage scaling 
value. In other words, Jacobson does not teach table to store a plurality of reference leakage 
values, wherein the plurality of leakage power values are indexed by the temperature and the 
voltage. However, such feature is well know in the art where device is common pre-tested to 
obtain the reference values such that the device does not required to compute for reference 
values during runtime. 

Huard teaches another invention relates to controlling the operating conditions of a clock 
generator as a function of the operating temperature and instantaneous voltage of the circuit. 
Specifically, Huard teaches determining a temperature/voltage scaling value based on one or 
more temperature/voltage values sensed/corresponding to the device [paragraph 0024, 0028 - 
the voltage and temperature sensor can include A/D converter, which output multi-bi binary 
signals Vnow and J], and scaling a reference frequency value [ F ] of the device based on the 
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temperature scaling value and the voltage scaling value [response to Vnow and T, the responder 
66 provides a control signal F]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson with the method taught by Huard to store 
a plurality of reference leakage power values, wherein the plurality of leakage power values are 
indexed by the temperature scaling value and the voltage scaling value. The motivation for 
doing so would have been to reduce processor usage which would reduce power consumption. 

Therefore, it would have been obvious to combine Jacobson with Acar and Huard to 
obtain the invention as specified in claim 33. 

19. As per claim 34, Jacobson [paragraph abs] and Huard [paragraph 0024, 0028]teach 
sensing and scaling are performed during run-time of the device. 

20. As per claim 35-36, inherent since Huard teach a converter to convert sensed 
temperature/voltage to a binary signal. 

21 . As per claim 37, see discussion in claim 30. 

22. As per claim 38, Huard inherently teach the scaling the reference F values are 
determined during test or design of the devices. Therefore, the system of modified by Huard 
teaches the limitation of claim 38. 

23. As per claim 39, Jacobson teaches a computer system comprising: 

a memory [fig. 8 - nonvolatile memory] to store a plurality of bits representing a plurality 
of scaling factors; 
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a first logic [LOAD 150] having one or more components to perform one or more 
computing operations; and 

a second logic [controller 104] to compute the leakage power values corresponding to at 
least one of the one or more components based, at least in part, on sensed temperature variations 
[temperature 106] and one or more of the plurality of stored scaling factors. 

Jacobson does not teach scale a base leakage power value and stored scaling factors 
corresponds to a current value of a threshold voltage and a current value of a supply voltage. 

Acar teaches one or more voltage values are to comprises a current value of a threshold 
voltage and a current value of a supply voltage [sec discussion in claim 33 - therefore it would 
have been obvious to one of routineer in the art to stored scaling factors corresponds to a current 
value of a threshold voltage and a current value of a supply voltage] and Huard teaches scaling a 
base leakage power value [see discussion in claim 33]. 

24. As per claim 4 1 , Jacobson inherently teaches at least one or the plurality of stored scaling 
factors corresponds to a voltage scaling value [since Jacobson teaches nonvolatile memory and 
A/D converter to convert sensed voltage] 

25. As per claim 42, Jacobson teaches the voltage scaling value corresponds to one or more 
voltage values [a/d conversion]. 

26. As per claim 43, see discussion in claim 2 1 . 

27. As per claim 45, Jacobson inherently teaches the plurality of stored scaling factors 
comprising a plurality of temperature scaling values and a plurality of voltage scaling values [see 
% 8]. 
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28. As per claim 46, Jacobson teaches the memory comprises a read-only memory [inherent 
since Jacobson teaches memory stored manufacture's data sheet - paragraph 0097]. 

29. As per claim 47-48, see discussion in claim 3 1 -32. 

30. As per claim 49, Huard teaches the one or more computing operating comprise one or 
more of data processing [processor]. 

31. As per claim 50, Huard does not teach an audio device. However, such device is well 
know in the art. 

32. As per claim 5 1 , Jacobson teaches one or more sensors to sense the temperature variation 

[fig- n 



33. Claims 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacobson/ Acar/Huard as applied to claim 39 above, and further in view of Lovett. 

34. As per claim 40, Although Jacobson teaches, during the operation of the device, the 
controller receives data from the multiple sensors, so that the controller can dynamically modify 
operation of the device via the control signal to prevent over-current, over voltage, excessive 
power. However, Jacobson does expressly teach a fourth logic to adjust power consumption of 
one or more components of a computer system based on the third signal. 

Lovett teaches another invention relates to a IC device, and, more specifically, to 
providing a oscillator scheme that is capable of compensating for external factors, such as 
voltage, temperature, and process. Specifically, Lovett teaches adjusting the device power 
consumption based upon an estimation of power leakage at a given range of temperature, 
operation voltage [paragraph 0031-0032] wherein the device comprising a fourth logic [310 fig. 
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3] to adjust power consumption of one or more component [240 fig. 2] of a computer system 
bases on the third signal [325 fig. 3]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the circuit of Jacobson/Acar with a fourth logic to adjust power 
consumption in order to reduce standby current and save power as taught by Lovett [paragraph 
0008, 0032]. 

Allowable Subject Matter 

35. Claims 24, 44 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to VINCENT T. TRAN whose telephone number is (571)272-7210. 
The examiner can normally be reached on 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas c. Lee can be reached on (57 1)272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Vincent T Tran/ 
Examiner, Art Unit 2115 



